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fermentation of, 568 
formation of 
bacterial, 535, 569 
in pigeon liver, 542 
glycogen from, 144 
Lactic acid bacteria 
nucleotides in growth of, 555 
pyridoxin requirements of, 557 
pyruvate fermentation by, 569 
Lactic dehydrogenase, 9 
Lactogenic hormone, 279-82 
Lactoglobulin, pepsin and, 36 
B-Lactoglobulin, composition of, 107 
mobility and charge of, 109 
properties of, 94 
Lactones, diazomethane and, 211 
Lanthionine, 85 
determination of, 118 
from insulin, 278 
Lead poisoning, 436 
Lecithin, 239 
Lecithinase, 240 
Lecithovitellin, 238 
Leucopterin, 441 
Linoleic acid 
arachidic acid from, 234 
lactation and, 162 
vitamin-B complex and, 162 
Lipase, 630 
Lipids 
bacterial metabolism and, 458 
micro-extraction of, 641 
in vaccinia, 622 
Lipins, 233-50 
Lipoproteins, 238-39, 240 
Lipoxidase, 19, 241 
Liver 
glycogen content of, 314 
riboflavin in, 326 
digestion and, 441 
pantothenic acid and, 330 
vitamin-B complex and, 311 
vitamin A in, 441 
Liver cirrhosis, 243 
Liver enzymes, sulfur reactions of, 192 
Liver extract, 241 
Liver fats, 168-70 
cholesterol and, 171 
cystine and, 168, 199 
hepatic cirrhosis and, 168 
starvation and, 169 
Luteol, absorption spectra of, 365 


M 
Magnesium 
deficiency of, 253 
growth rate and, 254 
photosynthesis and, 480 
tetany and, 254 
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Magnesium (cont.) 
excess of, 253 
requirement of, 254 
Malaria pigment, 442 
Malic acid, glycerol fermentation and, 
532 
Malignant tissue 
Roux chicken sarcoma I, 239 
see also Cancer and Tumors 
Manganese 
deficiency of, 263 
excess, 263 
iron deficiency in plants and, 512 
mode of action of, 263 
peptidase complex of, 39 
plant growth and, 525 
Mannosaccharic acid, diazomethane and, 
211 
Mercapturic acid, 121 
Mercury, effect on bacteria, 458 
Mesobilirubinogen, structure of, 438 
Mesoporphyrin, mesoporphyrin II in, 
442 
Metabolic hormones, from pituitary 
gland, 283 
Metabolism 
cell permeability and, 574 
sulfonamides and, 561 
Methemoglobin 
in fresh blood, 428 
hemoglobin and, system of, 427 
of horse, 426 
protective action of, 12 
reduction of, 11 
Methemoglobinemia, toxicity of, 427 
Methionine 
conversion to cysteine, 190 
determination of, 116 
metabolism of, 120, 123 
dl-Methionine, synthesis of, 115 
Methylation 
of ethanolamine, 197 
of glycocyamine, 199 
sulfur compounds and, 125 
1-Methylestradiol, 63 
Methyl pentoses, determination of, 225 
Methyltestosterone, inactivation of, 295 
2-Methyl thiazoline, reactivity of, 115 
Microchemistry, 639-60 
range of, 639 
Micromethods 
color determinations, 645 
crystallography, 642 
density determinations, 645 
drying of substances, 641 
electrophoresis, 648 
extraction, 641 
film pressure, 648 
fractional distillation, 640 
incineration of animal tissues, 609 
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Micromethods (cont.) 
melting point, 647 
microradiography, 645 
microreaction chambers for electron 
microscope, 596 
optical rotation, 648 
physical properties determination, 
642-48 
purification, 640 
qualitative analysis, 648-51 
chromatography, 651 
electrolytic methods, 649 
microgram technique in, 649 
quantitative analysis 
balances for, 651 
gas analysis, 654 
gravimetric determinations, 651 
organic elementary analysis, 653 
titrimetric analysis, 652 
volumetric analysis of gases, 654 
refractive index determinations, 645 
specific gravity determinations, 645 
surface tension, 648 
transition points, 647 
Micronutrients, essential, 525 
Microorganisms 
assimilated CO, in, 536 
biochemistry of, 551-86 
chemosynthesis by, 563 
growth factors of, 552, 557 
metabolism of, 563 
methylene blue reduction by, 530 
nutrient requirements of, 552 
oxidation rates of, 558 
Microscope, electron, 587-614 
adsorption studies, 601 
auxiliary equipment for, 596 
biological applications of, 587-614 
histological studies with, 603 
history of, 587 
image formation by, 590 
insect studies with, 595, 605, 606 
penetration of beam of, 592 
resolving power of, 589 
stereoscopic observations by, 591 
technique of observation, 593 
technique of preparing specimens, 594 
Microscope, polarizing, conversion to, 
645 
Milk, vitamin A output in, 366 
Molds 
antibacterial substances from, 563 
carbon dioxide assimilation in, 537 
metabolism of, 537 
Molecules, electron microscope studies 
of, 607 
Monasaccharides, 223 
Muscle, vitamin-B complex and glycogen 
content of, 314 
Muscle extract, fatty acids and, 241-44 
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Myoglobin, 432 Nutrition (cont.) 
dielectric properties of, 11 protein content of breads, 400 
hemoglobin and, 11 protein relation to caloric requirement, 
ron 399 
N protein requirement, 397-400 
Neozeaxanthol, absorption spectra of, recommended allowances, table of, 398 
365 riboflavin, requirement of, 165, 325,410 
Neurohypophysis, hormones of, 289-91 sodium deficiency, 257 
Niacin, see Nicotinic acid survey by Canadian Council, 414 
Nicotinamide survey of nutritional status in New 
linkage with ribose, 13 York, 418 
thiochrome excretion and, 440 thiamin, requirement of, 322, 324, 
Nicotinic acid, 326-28 408-10 
bacterial assays of, 556 vitamin content in diet, 376 
bacterial oxidation of sugar and, 559 vitamin A output in milk, and, 365 
deficiency of, 327 vitamin A requirement, 405-8 
excretion of, 14 vitamin-B complex and, 320 
protozoan growth and, 554 requirements of, 310, 312, 317 
Nicotinuric acid, niacin and, 327 vitamin D and, 371 
Nitrogen vitamin E, content in diets, 376 
5 choline deficiency and, 243 vitamin K and, 387 
retention of, 189 “war edema” and, 399 
Nitrogen fixation, 5 zine deficiency, 265 
Nitrogen glycosides, 206-9 see also Nutrition, mineral 
Nitrogen metabolism, 183, 252 see also specific substances 
Notatin, 563 Nutrition, mineral, 251-72, 493-528 
Nucleic acid ageing and, 266 
arrangement of, 96 aluminum sulfate, 251 
in vaccinia, 623 calcium, 251-53, 403-5 
in viruses, 619 chlorine, 257 
Nucleophosphatase, intestinal viruses cobalt, 262-63 
and, 632 copper, 259-62 
Nucleoproteins fluorine, 264, 265 
nucleic acid arrangement in, 96 iodine, 35, 235, 624 
vaccinia, analysis of, 629 iron, 258-59, 397-403, 513 
Nucleotides magnesium, 253-55 
lactic acid bacteria and, 555 manganese, 39, 263, 512, 513, 525 
virus content of, 630 mercury, 458 
Nutrition, 397-424 mineral distribution in plants, 507-8 
anemia, incidence of, 402 nitrates, 510 
ascorbic acid requirement, 410-14 nitrogen, 243, 510 
blood lipids and, 167 phosphates, 323, 568 
calcium requirement, 403-5 phosphorus, 251-53 
calories, daily requirement, 397 of plants, 493-528 
“Canadian Dietary Standard,” 415 potassium, 255-57 
choline deficiency, 243 selenium-sulfur compounds, 128 
94 dark adaptation and, 406-7 sodium, 257 
0, “deficiency states,” 420 sulfate, 117, 514, 566 
energy requirement, 397-99 sulfur, 115-29, 191, 564 
fatty acids deficiency, 163 tomato fruit composition and nutrient 
hemoglobin values, 402 medium, 519 
improved diet and pregnancy, 417 zinc, 265, 523, 525 
iron requirement, 397-403 see also specific minerals 
magnesium requirement, 254 
lies malnutrition, 414-20, 440 O 
manganese deficiency, 263 Octadecadienoic acid, ageing and, 161 
niacin deficiency, 327 Oleic acid, growth and, 555 
gen pantothenic acid, requirement of, 329 Oligosaccharides 
phosphorus, requirement of, 252 alkaline cleavage of, 214 
+4 potassium requirement, 256, 257 preparations of, 223 
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Ornithine cycle, 194 
Osazone, formation of, 207 
Oxaloacetic acid 
anaerobic metabolism of, 541 
bacterial fermentation of glycerol and, 
reactivity of, 540 
Oxidation-reductions, 1-26 
by microorganisms, 564 
phosphate turnover and, 1-5 
potential, of autolysis, 40 
potential measurements, 21 
Oxyhemoglobin, 428-29 
Oxytocin, isolation of, 289 


P 


Pancreas 
blood lipids and, 168 
carbohydrate metabolism and, 148 
liver fats and, 170 
Pancreatic deficiency, diagnosis of, 33 
Pantothenic acid, 16, 328-31 
analogues of, 561 
deficiencies of, 329 
determination of, 328 
bacterial, 556 
distribution of, 328 
metabolism and, 329, 440, 560 
physiological effects of, 329 
requirements of, 329 
riboflavin and, 326 
specificity of, 328 
toxicity of, 310 
Pantoyltaurine, chemotherapy and, 316 
Papain, 30-31 
activation of, 30 
digestion studies of, 28 
plastein formation and, 40 
Parenchymatous cells, porphyrin and, 434 
Pasteur enzyme, 7 
Pasteur reaction, 19 
Penicillin, 562 
Pentahydroxybufostane, 48 
Pepsin 
activities of, 34-36 
pH studies on, 27-28 
from shark pepsinogen, 35 
Peptidase, activity of, 38-39 
Peptide bonds, in insulin, 276 
Peptonase, separation from dipeptidoses, 
39 
Periodic acid oxidation, 225 
Permeability, effect on bactericides, 459 
Pernicious anemia symptoms, avitamin- 
osis B and, 441 
Peroxidases, 7-9 
horseradish, I and II, 7 
inhibition of, 12 
protective action of, 12 
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Phanerosterols, 54-56 
o-Phenylenediamine, condensation prod- 
ucts of, 208 
Phenylhydrazine, oxidation of sugar 
and, 208 
Phleimycolic acid, pyrolysis of, 233 
Phosphatase, virus adsorption of, 630 
Phosphate esters, interactions between, 5 
Phosphates 
inorganic 
thiamin and, 323 
microbial conversion to organic, 
568 
microbial reduction of, 566 
Phosphate turnover 
dehydrogenation of aldehyde phos- 
phate, 2 
energy of conversion, 1 
metabolism and, 1 
oxidation and, 1-5 
oxidative fixation, 3 
see also Phosphorylation 
Phosphatides, 235-36 
in blood plasma, 244 
fatty acids content of, 245 
see also Phospholipids and specific 
substances 
Phospholipids, 167 
bacterial metabolism and, 458 
in blood, 244—45 
fractionation of, 244 
in brain autolysis, 241 
choline-deficiency and, 169 
in corpus luteum, 244 
decomposition of, 241 
synthesis of, 1, 243 
Phosphopyridine nucleotide, bacterial 
assays of, 556 
Phosphorus, 251-53 
absorption of, 251 
aluminum sulfate and, 251 
fat and, 163 
ageing and, 266 
in leaves, 508 
nitrogen metabolism and, 252 
permeation into brain cells, 1 
radioactive, assimilation of, 252 
requirements of, 252 
utilization of, 252 
Phosphorylase, occurrence of 
in beans, 138 
in potatoes, 137 
in rabbit muscle, 138 
Phosphorylation 
adrenal cortex and, 147 
phosphate transfer, 4 
propionic acid bacteria fermentations 
and, 531, 533 
pyruvic acid oxidation and, 4 
see also Phosphate turnover 
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Photooxidation, light intensity and, 474 
Photosynthesis, 473-92 
bacterial, 485 
carbon dioxide in, 475 
cyanide in, 476 
fluorescence and, 480 
carbon dioxide uptake and, 483 
oxygen pressure and, 482 
heterotrophic carbon dioxide assimi- 
lation and, 545 
hydrogenase and, 5 
induction effects on, 481 
intermediate reactions in, 486 
light and 
absorption of, 475 
intensity of, 474 
intermittent, 479 
wave length of, 474 
potassium deficiency and, 476 
quantum efficiency of, 476-78 
steady-state conditions, 474-76 
temperature in, 475 
theories of, 488 
Photosynthetic bacteria, spectral ab- 
sorption curves of, 478 
Phycocyanin, in photosynthesis, 475 
Phytosterols, 54-57 
Picrocrocin, alkaline reaction of, 215 
Pigment excretion, dietary deficiency 
and, 440 
Pigments, animal, 425-46 
metabolism of, 432 
Pimelic acid, biotin synthesis and, 555 
Pitressin, isolation of, 289 
Pituitary 
anterior lobe of, hormones of, 278-89 
carbohydrate metabolism and, 145 
Pituitary follicle-stimulating hormone, 


Pituitary hormones, metabolism of, 
288 
Pituitary interstitial-cell-stimulating hor- 
mones, 284 
Plants 
cellular respiration in, 513 
composition changes of, 507 
electrochemical properties of root sur- 
faces, 503 
growth 
high saline and, 514 
pH and, 504 
hydration in, 507 
ion absorption in, 493-506 
depressing action of ions on, 496 
hydrogen ions and, 501 
mechanism of, 498 
pH and, 504 
by roots, 497, 498, 502 
univalent, 497 
iron utilization by, 513 


Plants (cont.) 
micronutrient elements in, 523-26 
physiological aspects of, 523 
mineral distribution in, 507-8 
mineral nutrition of, 493-528 
nitrate absorption by, 510 
nitrogen in 
ammonium utilization by, 510 
metabolism of, 508-10 
saline solutions and, 517 
organic acid metabolism in, 498 
organic acids in, 498 
oxygen and, 519 
toxicity and, 520 
protein synthesis by, 508 
salt accumulation in, 493 
cell metabolism and, 494, 499 
Plasma proteins 
abnormal, 104 
analysis of, 100 
plasmapheresis and, 186 
Plasmalogen, synthesis of, 237 
Plastein, formation of, 40 
Pneumococcal infection, thiamin and, 
Polypeptidases, occurrence of, 39 
Polysaccharides 
anhydro derivatives of, 216 
metabolism of, 566 
Porphyria, 437 
Porphyrins, 433-37 
iron, 7-11 
melting points of, 647 
quantitative determinations of, 433 
Porphyrinuria 
industrial toxicology and, 436 
parenchymatous damage to liver and, 
434 
Potassium 
accumulation in phosphate turnover, 1 
ageing and, 266 
deficiency of, 255 
photosynthesis and, 476 
periodic paralysis and, 256 
in plants 
hydration and, 507 
sodium and, 510 
requirements of, 256, 257 
Potato-X virus, 601 
Pregnanediol, excretion of, 296 
Pregnenol-3-one-20, 68 
A®*-, 58 
Progesterone, 295 
activity of, 384 
synthesis of, 58 
Prolactin, reactivity of, 125 
Propionic acid bacteria 
acetate oxidation by, 557 
carbonate utilization by, 530 
carbon dioxide assimilation by, 530-34 
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Propylene glycol, 224 
Protein metabolism, 183-204 
Proteins, 81-114 
in blood clotting, 97 
in bread, 400 
carbohydrates in, 88 
cirrhosis and, 200 
cobalt-, 263 
conjugated, 95 
copper-, 12 
denaturization of, 87 
by bile acids, 52 
in egg white, 98 
hydrolysis of, 85 
iron-porphyrins, 7-11 
purity of, 93-95 
structure of, 81 
Proteolytic enzymes, 27-44 
inactivation of, 17 
mode of action, 27-29 
in prostatic fluids, 33 
vaccina and, 631 
Prothrombin, 98 
formation of, 385 
Protoplasm, electron microscope studies 
of, 602, 607 
Protoplasmic membrane, semipermeabil- 
ity of, 497 
Protoporphyrin, 8 
d-Psicose, isolation of, 223 
Pterins, 441-42 
Pyridine nucleotides, 13-14 
Pyridine-3-sulfonic acid, chemotherapy 
and, 316 
Pyridoxin, 331-33 
animals and, 333 
assay of, 332 
with yeast, 553 
deficiency of, 440 
distribution of, 332 
growth of bacteria and, 554, 557 
hemoglobin production and, 440 
plants and, 333 
in potassium deficiency, 256 
“pseudopyridoxin” and, 560 
Pyruvate 
carbohydrate metabolism and, 142 
fermentation of, 569 
lactate and, 142 
Pyruvic acid 
anaerobic metabolism of, 541 
breakdown of, 4 
carboxylation of 
in animal tissues, 544 
by bacteria, 534 
biological significance of, 546 
choline and, coupled oxidation of, 4 
decarboxylation of, 3 
from lactic acid, 142 
in pigeon liver, 539 
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Q 


Quinoxaline 
3-( D-arabo-tetrahydroxybutyl)-, 208 
derivatives of, 208 


R 


Renal, see Kidney 
Renin, 292 
hypertensin system, 292-93 
pepsin and, 36 
Rennin, purification of, 37 
Respiration 
polarographic studies on, 21 
tissue, technique, 21 
vitamin-B complex and, 314 
Riboflavin, 325-26 
bacterial assays of, 556 
daily requirements of, 410 
distribution of, 325 
fluorometric determination of, 325 
light destruction of, 326 
in liver, digestion and, 441 
microbial synthesis of, 556 
microbiological determinations of, 325 
pharmacology of, 326 
physiological effects of, 326 
requirements of, 325 
fats and, 165 
Ribonuclease 
molecular weight of, 111 
reversible inactivation of virus by, 632 
virus nucleic acid and, 623 
Ribonucleic acid, isolation of, 623 
Ribose, linkage with nicotinamide, 13 


Ss 


Saliva, human, antibacterial effect of, 
563 
Sarcoma, see Malignant tissue 
Selenium-sulfur compounds, toxicity of, 
128 
Serine 
cystine from, 191 
determination of, 240 
in insulin, 276 
Serine phosphatides 
in cephalin, 235 
occurrence of, 236 
Serum albumin 
catalase inhibition by, 440 
digestion of, 35 
Serum proteins 
abnormal, 102 
analysis of, 99 
arthritis and, 128 
Sex hormones 
carbohydrate metabolism and, 147 
liver fats and, 170 
vitamin E synergy with, 383 
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Silk fibroin, structure of, 81 
Sodium, ageing and, 266 
deficiency of, 257 
in plant cell sap, 511 
potassium deficiency and, 256 
Sophorose, structure of, 223 
Sphingomyelin 
distribution in cat tissues, 240 
preparation of, 237 
Sphingosine, structure of, 237 
Starch 
diastatic reactions on, 138 
microbial degradation of, 568 
periodate-oxidized, 224 
synthesis of, enzymatic, 137 
Stercobilin, urobilin and, 437 
Stereochemistry, 70 
Stereoscopic micrograms, with electron 
microscope, 592 
Steroid hormones, 293-96 
excretion of, 295 
metabolism of, 295 
Steroids, 45-80 
chemical reactions of, 58-71 
conjugated, 51 
degradation of side chain of, 57 
photochemical reactions of, 68 
Sterols 
absorption of, 159 
analysis of, 53 
conversion of, to provitamin D, 370 
of invertebrates, 57 
Stigmastatrienol, 67 
Stilbene, derivatives of, 294 
Stilbestrol 
esters of, 294 
ketones of, 294 
Styracitol, 224 
Succinic acid 
bacterial fermentation end product, 
530 
bacterial formation from hexoses, 534 
formation of, 543 
Succinic dehydrogenase, destruction of, 
18 
Succinoxidase 
calcium stimulation of, 13 
tocopherols and, 17 
Sugar cane, nutrition of, 522 
Sugars, 223 
bacterial fermentations of 
by anaerobic bacteria, 571 
by the Coli bacteria group, 569 
glycolysis and, 570 
lactic acid conversion to, 568 
oxidative metabolism of, 568 
Sulfa drugs 
p-aminobenzoic acid antagonism to, 
336 
vitamin-B complex and, 313 


Sulfanilamide 
p-aminobenzoic acid and, 315, 336 
bacteriostatic action of, 454, 561 
electrokinetic mobility of, 451 
Sulfaquanidine, vitamin-B complex and, 
313 
Sulfates 
microbial reduction of, 566 
microdetermination of, 117 
in plants, toxicity of, 514 
Sulfhemoglobin, formation of, 11 
Sulfhydryl groups 
determination of, 120 
oxidation of, 120 
Sulfonamides, 450-55, 561 
dissociation constants of, 452-53 
inhibition of, 453 
mechanism of action, 450 
metabolism and, 561 
peroxidase inhibition by, 12 
Sulfur 
excretion of, amino acids and, 191 
metabolism of, 120-27 
oxidation of, by bacteria, 564 
Sulfur compounds, 115-29 
analytical methods for, 116 
in biological materials, 119 
fat metabolism and, 125 
growth properties of, 124 
isolation of, 118 
methylation and, 125 
reactions of, 115 
synthesis of, 118 
Synthetic drugs, 447-72 


T 
Taka-diastase, 325 
Tartaric acid, preparation of, 225 
Taurine, metabolism of, 123 
Taurocholic acid, production of, 51 
Tetany 
dehydrotachysterol, and, 370 
magnesium and, 254 
vitamins and, 337 
Tetrahydronaphthalene derivatives as 
anesthetics, 464 
3,6,12,24-Tetrahydroxysterocholanic 
acid, 49 
Tetrathionate, microbial reduction of, 
566 
Tetrazolium, microbial conversion to for- 
mazan compounds, 566 
Thiamin, 321-25 
algae growth and, 553 
assay of, 323, 553 
carbohydrate metabolism and, 149 
deficiency of, 143, 408-9 
food sources of, 324 
growth factor for protozoa, 554 
metabolism and, 321 
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Thiamin (cont.) 
physiological effects of, 322 
potassium deficiency and, 256 
requirements of, in diet, 322, 324, 
408-10 
temperature and requirements of, 322 
Thiamin enzymes, 14-15 
Threonine, in insulin, 276 
Thrombin, properties of, 98 
Thrombocytes, electron microscope 
studies of, 603 
Thromboplastic protein, chemistry of, 
39 


Thymus, choline deficiency and, 243 
Thyroglobulin, 274 
in blood stream, 273 
Thyroid 
blood lipids and, 168 
vitamin-B complex requirements and, 
317 
Thyroid hormone, 273-75 
Thyrotropic hormone, 282 
destruction of, 288 
metabolism of, 282 
Thyroxine, 273, 274 
formation of, 275 
in thyroglobulin, 274 
Tocopherol 
antioxidant function of, 358 
crystalline derivatives of, 373 
properties of, 374 
respiration of muscle strips and, 17 
synergistic action of, 380, 441 
vitamin A standard and, 361 
see also Vitamin E 
a-Tocopherol, structure of, 372 
Tocoquinones, determination of, 375 
Toxins, 105 
-antitoxin reactions, 105 
diphtheria, physical properties of, 
05 


scparation of, 105 
Tracheoles, tracheae differences from, 
607 
Transaminase, inhibition of, 18 
Trigonelline, 14 
niacin and, 327 
Trihydroxybufosterocholenic acid, 48 
3,12,17-Triketoetiocholane, 62 
Trinitrotoluene poisoning, porphyrinuria 
and, 436 
Tripeptidase, separation of, 39 
Trypsin, 32-35 
estimation of, 34 
inhibition of, 32, 33 
virus and, 632 
Tryptophane 
analogues of, 561 
content in chymotrypsinogen, 34 
microbial breakdown of, 565 
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Tuberculosis 
infective agent studies of, 597 
serum proteins and, 103 
vitamin K and, 387 
Tumor, melanotic, tyrosinase and, 12 
cytochrome-c in, 10 
Turacidine, composition of, 82 
Tyrosinase, 12-13 
Tyrosine, content in chymotrypsinogen, 
34 


U 
Urea 
formation of, 194-96 
sulfonamide inhibition, and, 453 
synthesis of, by heterotrophic organ- 
isms, 529 
Urease, inhibition of, 18 
Uric acid, microbial fermentation of, 
573 
Uricase, composition of, 12 
Urine, myoglobin in, 432 
Urobilin 
stercobilin and, 437 
structure of, 438 
Urobilinogen, structure of, 438 
Urocanic acid, toxicity of, 193 
Uronic acid, diazomethane and, 210 


Vv 


Valine, glucose from, 194 
Viruses, 615-38 
adsorption on, 601 
antigenic structure of, 628 
bushy stunt, sedimentation constant of, 
624 
composition and structure, 619-23 
concentration by adsorption, of, 619 
conversion of, 619 
dimensions of, 626 
electron microscope studies on, 599, 
626-27 
enzymes and, 631-33 
inactivation by ribonuclease, 632 
influenza 
inactivation of, 633 
morphology of, 600 
preparation of, 618 
quantitative determination of, 619 
size of, 625 
isolation and purification of, 616 
metabolism of, 630 
molecular size and shape of, 624 
potato-X, 601 
precipitation by heparin, 618 
rabbit papilloma, 624, 629, 633 
sarcoma, purification of, 239 
sedimentation constants, 617 
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Viruses (cont.) 
tobacco mosaic, 509, 599, 601, 618, 619, 
621 
chemical derivatives of, 623 
mutations of, 621 
tomato bushy stunt, isolation of, 618 
trypsin and, 632 
vaccinia, 621, 625, 626 
antigens, 629 
x-ray studies of, 627 
Vitamin A, 353-70 
absorption of, 164 
absorption and retention by hen, 366 
anhydro or “cyclized,” 363 
balance of, in cattle, 367 
bioassay and conversion factor of, 
355 
choline and, 311 
concentration in liver, 406 
crystalline, 353, 354 
dark adaptation of children, 406 
deficiency of, 407-8 
estimation of, 364-67 
extinction coefficient of, 353 
international units of, validity of, 360 
isoanhydro, 364 
in liver, choline deficiency and, 441 
optical absorption of, 365 
physiological response to, 367-70 
requirements in human diet, 405-8 
sub-, 364 
substances related to, 361 
synergy with 
ascorbic acid, 382 
tocopherols, 441 
vitamin E, 356, 382 
from whale oil, 362 
see also B-Carotene 
itamin-B complex, 306-37 
ascorbic acid in, 307 
biological significance of, 308 
in cancer tissue, 318-19 
chemotherapy and, 315 
classification of, 337 
components of, 307 
deficiency of, pernicious anemia symp- 
toms and, 441 
electrolyte balance and, 311 
embryonic development and, 315 
hormones and, 316 
insects and, 309 
interrelations of members of, 310 
intestinal synthesis of, 312-14 
metabolism and, 314 
microbial synthesis of, 556 
microbiological tests for, 309 
nutritional requirements and, 310, 312, 
320 
occurrence of, 306 
psychological functions and, 319 


< 


Vitamin-B complex (cont.) 
subdivisions of, 307 
temperature and requirements of, 312 
unidentified vitamins in, 337 
water balance and, 311 
see also Nicotinic acid, Folic acid, 

and Inositol 

Vitamin B,, see Thiamin 

Vitamin B,, see Riboflavin 

Vitamin B,, 329 

Vitamin B,, see Pyridoxin 

Vitamin C, see Ascorbic acid 

Vitamin D, 370-72 
antagonism of vitamin E with, 383 
antirachitic effects of, 371 
bioassay of, 371 
calcification and, 251 
dental caries and, 372 
destruction of in feeds, 371 
osteomalacia and, 252 
pro-, sterol conversion to, 368, 370 
see also Calciferol 

Vitamin E, 372-84 
antagonism with vitamin D, 383 
bioassay of, 373 
blood fatty acids and, 167 
comparison standard for, 373 
deficiency of, 376, 377 
oxidation control and, 378 
physicochemical assay of, 375 
synergy with 

sex hormones, 383 
vitamin A, 356, 382 
vitamin C, 383 
synthesis of, 372 
tissue metabolism and, 378 
true content of diets, 376 
see also Tocopherols 

Vitamin F, see Linoleic acid 

Vitamin H, see Biotin 

Vitamin K, 384-87 
analysis of, 385 
commercial preparation of, 385 
dihydroxystearic acid and, 165 
jaundice and, 387 

Vitamin P, 339 
chemistry of, 16 
hesperidin in, 340 

Vitamins, 305-96 
analogues of, 316, 331 
carbohydrate metabolism and, 149 
classification of, 306 
fat soluble, 353-96 
flagellate production of, 554 
metabolism and, 560 
synthesis of, 553, 556 
unknown, 337 
vitamin-like compounds, 338 
water soluble, 305-52 
see also specific substances 
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Ww 
Water balance, vitamin-B complex and, 
311 
Wool 
disulfide linkage reactions of, 115, 120 
structure of, 82 


x 


Xanthopterin, synthesis and structure of, 
441 


= 
Yeasts 
growth factors for, 552 


Yeasts (cont.) 
vitamin requirements of, 309 
vitamin synthesis by, 553 


Z 

Zeaxanthol, absorption spectra of, 365 
Zine 

deficiency of, 265 

in insulin, 276 

occurrence of, 265 

plant growth and, 525 

proteins and, 265 

seed formation and, 523 
Zoosterols, 57-58 
Zymohexase, inactivation of, 11 








